Modulation of cytochrome P450 by 5,5'-bis-trifluoromethyl-2,2'-dichlorobiphenyl, a unique environmental contaminant.
5,5'-Bis-trifluoromethyl-2,2'-dichlorobiphenyl (5,5'CF3-2,2'PCB) is representative of a unique class of trifluoromethyl polychlorinated biphenyls (CF3-PCBs) found in sediments and fish of Lake Ontario, the Niagara river, and their tributaries. The potential hazard of 5,5'CF3-2,2'PCB was assessed by exposing male Wistar rats to this agent in corn oil at a dose of 1 mg/kg/day or 75 mg/kg/day or corn oil alone (control) by oral intubation for 7 consecutive days. No lethality occurred during the course of exposure. A significant increase in liver weight and liver/body weight ratio and significant decrease in body weight gain were observed following exposure to the high dose of CF3-PCB, relative to control. Exposure to the CF3-PCB also resulted in a dose-related increase in the total hepatic cytochrome P450 content. This was associated with a dose-related increase in the O-deethylation of ethoxycoumarin, an activity which is mediated by several cytochrome P450s and thus provides a general representation of cytochrome P450 status. Specifically, a dose-dependent induction of the cytochrome P450s 1A1 and 1A2 (CYP1A1 and CYP1A2) proteins and their respective activities was observed, with significant induction occurring in both the low and high dose CF3-PCB groups, compared to control. Additionally, CYP2B1 and CYP2B2 proteins and activities were induced following treatment with the high dose of 5,5'CF3-2,2'PCB. Since, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and related compounds selectively induce CYP1A1 and CYP1A2. the results suggest that 5,5'CF3-2,2'PCB has significant dioxin-like activity. Furthermore, 5,5'CF3-2,2'PCB appears to be acting as a mixed-type inducer since phenobarbital-like induction of CYP2B1 and 2B2 was also associated with exposure.